Telehealth is quickly becoming a tool used in everyday healthcare. Certain areas, such as rural communities in Tennessee, experience health disparities because of their location and distance from health care providers. This gap in care can be diminished through the use of telehealth services. This research project is taking place to gather data from hospitals in Tennessee currently providing telehealth services. I want to determine if telehealth is closing the gap-in-care seen in rural communities. Through research, I have found there are multiple barriers to telehealth, but also significant benefits. I think with additional education and training, telehealth can become a strong resource for individuals in all communities.
List of
The State of Tennessee is working diligently to address the health concerns in rural areas by providing funding for health programs and implementing health IT into healthcare organizations. One form of health IT that has the capability of lessening the disparities is a comprehensive telehealth technology that meets the evolving needs of health care.
Telehealth has created an abundance of opportunities to spread cost-effective, quality care to rural communities. Telehealth can improve access to care in rural areas by introducing real-time interactive communication between patients and providers without the need to travel to a distant location. By focusing on healthcare through telecommunication devices, such as telehealth, organizations can present the opportunity of improved access to care at a lower cost.
Background of the Problem
As the cost of healthcare is on the rise, both providers and consumers are experiencing the financial burden. Hospitals in rural Tennessee are closing from a lack of funding, and as a result, creating greater disparities and expanding the gap of care.
McNairy Regional Hospital is one example of a rural hospital that has recently closed.
This former hospital located in Selmer, TN was a source of care for residents of the rural town. Since the hospital closed in May 2016, residents now need to travel to the next county which is about a 20-mile drive to receive care and even further distances for specialty care. The community has expressed concern that care is not easily accessibleespecially in the event of an emergency (Jackson, 2018) . Introducing telehealth to this community can help lessen the burden of having their hospital shut down.
Purpose of the Study
The purpose of this study is to gather data on telehealth from a healthcare provider's perspective. Many surveys state the positive impact that telehealth has on a population, but it is unclear the operational state, or financial status, of the facilities performing the telehealth services. As such, this study will look inside the facility to see if how their telehealth services operate, the patient impact, benefits and challenges, and the cost effectiveness of telehealth services.
Significance of Study
To date, there is a lack of research on the topic of telehealth specific to rural Tennessee. By researching telehealth services and bring light to barriers that are restricting access to these services, there is hope that communities in rural Tennessee will gain access to healthcare's innovative technology.
Conceptual frame of reference (Theoretical Framework)
This project is based on the opinions of healthcare professionals, both administrative and clinical, regarding telehealth in rural Tennessee.
Definition of Terms and Abbreviations
Health disparity-Is a preventable difference in the burden of disease, injury, violence or opportunities to achieve optimal health that are experienced by socially disadvantaged populations (TN Department of Health, n.d.).
Telehealth-Remote healthcare services using telecommunications technology.
Health IT-Health IT is a term used that refers to the electronic systems healthcare professionals and patients use to store, share, and anaylze health information (ONC, n.d)
CHS-Community Health Systems

IRB-Institutional Review Board
Limitations
There are multiple limitations to this study. Surveys were disseminated to facilities in only one health care system, CHS. Other organizations may offer different services or use a different telehealth platform and in result yield different outcomes and responses. The amount of funding per hospital is also a limitation for this project. There are healthcare organizations that have the financial capabilities to offer more resources than the facilities that were surveyed for this project--producing different outcomes. Also, there is the possibility for biased answers. Individuals who favor telehealth services may be more inclined to take time to share their experiences.
Chapter 2: Review of Literature
Introduction
The purpose of this section is to analyze previous research and studies on telehealth in rural Tennessee. While searching past literature, minimal results showed recent research in Tennessee. As such, the articles selected either did not disclose a location or was based in states other than Tennessee.
Telehealth is a resource that is taking over the healthcare industry to provide better access to quality care at a lower cost. To better understand the perception, benefits, and barriers of telehealth, researchers around the world have been conducting studies and researching this topic for years. While undertaking this research project, I reviewed published literature to gather information on the history, barriers, and benefits observed through multiple surveyors. 
Method
Survey Method
Of the three sources for the literature review, only one sent out surveys to participants. Foley distributed their study in the third quarter of 2017 and received responses from 107 senior-level executives and healthcare providers in hospitals, specialty, clinics, ancillary services, and other healthcare related organizations. Foley's survey had a total of 26 questions and focused on telehealth in both regional and international locations.
History
Dr. Thomas Nesbitt describes the history of telehealth in an excerpt of the workshop summary, titled "The Evolution of Telehealth: Where Have We Been and Where Are We Going?" In today's health care environment, telehealth is thought of as flat-screen, high-definition units with peripheral devices that can aid in physical examination of the patient (National Academies Press, 2012). This is true based on our current technology, but telehealth has been around for a lot longer than most think. Since the 1920's, before the lavish technology, radios were used to give medical advice to clinics on ships. Alaska is a prime example of the telehealth history in rural communities.
Community health aides in small villages can perform otoscopy and audiometry, and the information can be sent to a specialist in Anchorage or Fairbanks where they would determine if the patient needed to travel to see a specialist for treatment (National Academies Press, 2012) . Telehealth has come a long way since the use of radios, but it is this early technology that created a strong foundation for the telehealth services utilized today.
Benefits
There are numerous benefits of telehealth in rural communities. Schadelbauer details both quantifiable and non-quantifiable benefits in Anticipating Economic Returns of Rural Telehealth:
Non-quantifiable benefits of telehealth:
Access to specialists-Accessing specialty care can be a challenge in rural communities as physician shortages is a common challenge. Telehealth provides access to specialists well beyond patients' geographical location reducing the need to travel great distances for care. As such, telehealth gives patients a choice to select the provider they want to see, without the limitations of distance. Timeliness-Telehealth allows for patients to be diagnosed and treated promptly. This benefit is significant when dealing with conditions such as a heart attack, stroke, or severe trauma. A trip hundreds of miles away to the nearest medical facility could cause irreversible disability or even death.
Among the quantifiable benefits are:
Transportation costs-These costs include all travel costs incurred by a patient and caregiver when traveling to a distant healthcare facility. These costs include but are not limited to gas, tolls, and parking.
Hospital costs-The economic status of rural facilities may not make it feasible to have specialists onsite-especially if the number of special cases is low. In these situations, it would behoove facilities to implement in telehealth and "share" specialty physicians with other hospitals.
These benefits show the positive impact telehealth has on patients, caregivers, and physicians.
Challenges
Telehealth can be the answer to health disparities in rural Tennessee; however, some challenges impede the expansion of telehealth. In the workshop summary (2012) Jonathan Linkus gave a brief overview of common telehealth challenges. He referred to these challenges as the "seven deadly barriers" for telehealth. These barriers include money, regulations, hype, adoption, technology, evidence and success (National Academies Press, 2012):
Money-Reimbursement is a significant barrier for telehealth adoption. Medicare does not reimburse very much for the fee-for-service system, and the reimbursement that does occur has many restrictions. For example, a treatment location must be a nonmetropolitan area, in a particular institute using specific procedural codes. Fear of limited reimbursement may soon diminish as CMS proposes more Medicare reimbursement for telehealth. Under CMS' proposed 2019 Medicare Physician Fee Schedule and Quality Payment Program, CMS will begin reimbursing for virtual check-in services, remote evaluation of recorded image and videos submitted by patients and expand reimbursement opportunities for "prolonged preventative services" (Wicklund, 2018) .
Regulations-With the expansion of telehealth, most of the major health care providers are moving into a national system and as a result increasing the licensure barriers. When telehealth was first implemented, the systems typically operated within a single state. Are independent firms such as tele-radiology, working with the hospital or are they competing? The success of a telehealth network is not as simple as implementation and usage.
In addition to the "seven deadly barriers" are insufficiently developed technology infrastructure and lack of broadband services in rural communities. Anyone that has lived in or traveled through a rural area can attest that the lack of internet services can create feelings of frustration. This lack of adequate internet is also blocking patients from receiving the care they need. According to Schadelbauer, to have high real-time (Schadelbauer, 2017) . Unfortunately, in Tennessee, some laws create roadblocks for the expansion of adequate internet. Under a Tennessee law enacted in 1999, any municipality operating an electric plant is authorized to offer services such as cable, internet, and video services to its residents. This service, however, is limited to communities within its service area (Leagle, 2017) .
A prime example is the fiber optic network installed in Chattanooga, TN. All customers within the service area receive Gigabit services through the network.
Neighboring communities, because of the geographic limitations, do not receive these fiber optic services. Surrounding areas have requested an expansion of services because the underserved areas are a "digital desert" where internet services are abysmal or nonexistent (Leagle, 2017) .
Conclusion
Telehealth has, in some form or another, been around since the 1920's.
Technology has expanded from radios to flat-screen televisions with peripheral devices to assist with services. There is no denying telehealth provides better access and reduces the cost of care, but barriers are also present, such as broadband, licensure and reimbursement issues. Many white paper reports and surveys demonstrate the challenges and benefits of telehealth, but few that focus on rural communities in Tennessee. Through research, I have compiled a list of benefits and challenges that I will use to compare the data collected for this research assignment.
Chapter 3: Methodology Introduction
The Methodology chapter will serve as an outline of the data collection process. This section will explain the tools used to collect data, the rationale behind the survey questions, and the proposed timeline for the thesis project completion.
Research Design
This research was designed based on the three White Papers in Chapter 2
Literature Review. The questions in the survey resembled those answered in previous studies. I hope to create a comparison of previously conducted telehealth research to the answers received in my study. By focusing on this comparison, I will be able to determine the level of satisfaction and utilization of telehealth in rural Tennessee compared to other urban and rural areas. This research project was reviewed and approved by the University of Tennessee IRB. Also, from a clinical and feasibility standpoint, this project was also reviewed and approved by Compass Point Research, the compliance research group used by CHS. This group deemed the project exempt from the required Data Usage Agreement or Business Associate Agreement.
Timeline
Table-1 shown below represents the timeline visualization for project completion.
( Table-1 surveys that focus on the benefits of telehealth, but I wanted to find out the barriers faced at these facilities. By analyzing the greatest barriers to telehealth, healthcare professionals can work on the most pressing issues in hope of improving telehealth in facilities. The next question is about cost. Because the study population includes both administrative and clinical staff, the answers to this question could reflect a difference in opinions based on position in the organization. This question is in Foley's survey where 43% of respondents were C-Suite Executives, which could result in contrasting responses compared to my telehealth survey. Also, the next question, the continuation of telehealth after the first visit, will give insight into that patient experience. Theoretically, if a patient is satisfied with the services, they are more likely to continue with telehealth visits. The last question is an opened ended question and allows the respondent to provide additional thoughts, benefits, and limitations of telehealth that were not covered in the questions.
Overall, this question set will gather enough data to conclude whether telehealth in rural Tennessee is doing its part to close the gap in care.
Sample Population
The population for this study is facilities in the Tennova network, part of Community Health Systems (CHS). CHS is one of the nation's leading operators of general acute care hospitals. They provide quality healthcare for residents and contribute to the economic development of their communities (CHS, 2015) . A total of ten facilities were surveyed, all of which are in Tennessee, as well as the CHS corporate office. I sent the surveys to the Chief Nursing Officer and requested he/she forward them to their clinical and administrative teams.
Data Collection Instrument
An electronic survey was disseminated via recruitment email (Appendix-A). The email included information on the research project and the purpose of the questionnaire.
In addition to the electronic survey, paper surveys were disseminated in select facilities at nurses' stations throughout select hospitals. Nurses' stations surveyed included: Intensive Care Unit (ICU), Radiology, and Surgical Unit. While speaking to staff about telehealth, I performed non-structured interviews to expand on positive or negative remarks that were made. I asked for the interviewee to expound on their statement. Surveys were also disseminated to the Emergency Department's Nurses' station, but the staff was unable to answer the survey because of high patient intake volume. I took the data received from the paper surveys and compiled them with the electronic responses onto a single excel spreadsheet.
Data Analysis
The survey was sent to ten CFOs in facilities across the Tennova Network. Three CFOs sent the surveys to their team and one responded to my survey request but did not complete the survey due to their telehealth system not being fully implemented. The response rate for my electronic surveys was 30%. The response rate for my onsite visit to Tennova Lebanon was more promising. I brought 50 paper surveys and had 30 completed, giving a response rate of 60%. Five surveys were sent out on a corporate level, resulting in two responses. The total average response rate for this project is 54%.
These facilities were selected as the sample population because of their location and the services they offer through telehealth. They utilize telehealth technology in departments such as Radiology, Intensive Care Unit, and the Emergency Department and could provide valuable information towards my research. In order to qualify for this project, facilities must be in Tennessee and have a telehealth system fully integrated into their organization. As such, I requested responses from individuals from the clinical and administrative professions who have knowledge about the facility's telehealth system.
Chapter 4: Results
As shown in Figure-1 , 46% of all respondents are Nurses. Administrative staff accounted for 26% of the responses, and "Other" was selected for the remaining 28%. The histogram shown in Figure-8 shows the most significant barriers of telehealth.
Respondents were asked to rank the barriers with "1" being the greatest barrier and "5" being the least. By glancing at the graph, it is easy to determine which barriers have the greatest impact. "Funding for equipment" had the most ratings as the greatest barrier and "Patient involvement/technology literacy" had the second largest number of ratings for the most significant barrier. Also, telehealth has increased cost savings for both the hospital and patient. Below is a breakdown of answers I received for cost efficiency and improved patient care based on the variable "Position in the organization".
In Table- While most responses were of positive nature, I did receive multiple recommendations from Registered Nurses based on their telehealth experience. Their main concern was the lack of telehealth education taught during nursing school. One nurse spoke of her uneasiness while assisting with a telehealth session. She gave the example of the remote physician having her assess both wrists of a patient and reporting if there was any difference. She stated the physician would be able to pick up on differences that she could not detect, based on the level of training the physician has.
Another nurse said there is a long wait time for the patient and assisting nurse while they are waiting for the physician to appear on the other line. She stated there was only one available video conference machine and there is often a waiting time to use it. She suggested a better telehealth scheduling or notification system. These recommendations, if corrected, could lead to increased performance in telehealth services.
Overall, telehealth is on its way to improving access to care and overcoming barriers that are presented. The general feedback for services provided was positive, and many individuals are excited about the future of telehealth in their community.
Chapter 6: Conclusion and Recommendations
Recommendations I recommend there be more research on telehealth in rural Tennessee in hopes that the investigation will serve as an educational resource.
• Is there a way to bolster communication between a remote physician and a nurse present at the bedside during the telehealth sessions?
• How can the rural community receive education on telehealth?
• What aspects will increase the retention rate of patients utilizing telehealth services after the initial consult?
• Research funding options to implement a higher number of telehealth devices.
• Conduct telehealth research solely based on nurses' experience.
Nurses play a large role in patients' care and from my research, it is nurses who see the most issues with telehealth services in their facilities. I think if research focused on this technology from a nurses' perspective, we will continue to see the gap in care decrease in the rural population.
Conclusion
Telehealth has come a long way since the use of radios in the 1920's. This service has been a game changer in the healthcare industry as patients now have better access to care. It is unfortunate that many rural hospitals, ones that communities rely on, are closing because of financial burden; however, with the use of telehealth, patients will be able to receive the care they need without traveling far distances.
There are still barriers that exist, such as the "seven deadly barriers," but the positive outcomes seen using telehealth are exceptional. Telehealth has helped close the gap in care seen in rural Tennessee, and I cannot wait to witness what the future of telehealth holds. 
